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1
POLYMERS COMBINED WITH CERTAIN
ADDITIVES AND DEVICES MADE
THEREROM

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims priority to U.S. Provisional Patent
Application No. 61/938,066 filed Feb. 10, 2014 and U.S.
Provisional Patent Application No. 61/938,071 filed Feb. 10,
2014, the entireties of which are incorporated herein by
reference to the extent not inconsistent with the present
disclosure.

FIELD OF THE INVENTION

The present invention generally relates to compositions
comprising polymers and fluoroalkyl derivatives, and
devices and/or articles made therefrom, for example, medi-
cal devices.

BACKGROUND OF THE INVENTION

Polymers such as certain copolyesters, polycarbonates
(PC) cellulosics, impact modified acrylic and styrenic, trans-
parent acrylonitrile butadiene styrene (TABS) are widely
used in the medical industry, pharmaceutical industry, bio-
processing industry, and the food industry. Each of these
polymers has its own advantages and disadvantages.

A combination of any two or more of the following
properties can be important in certain industries, for
example, in the medical field, the health care field, the
pharmaceutical field, the bioprocessing field, and the food
container and food processing field: optical clarity, good
toughness, good heat resistance, good lubricity (the capacity
to reduce friction and/or properties of a lubricant) such as
having a low coefflicient of friction (COF), good anti-protein
binding properties, reduced fibrinogen adsorption, good
hydrolytic stability, and good chemical resistance.

Medical devices are widely used in the healthcare indus-
try to diagnose, mitigate, or prevent disease(s) for patients.
These devices include but are not limited to components for
infusion and intravenous systems, extracorporeal oxygen-
ators, renal dialyzers catheters, and heart assist devices, all
of which require contact with blood. For certain of these
medical devices, blood compatibility is an important char-
acteristic. It is well known that a material’s surface proper-
ties can affect the events of blood protein adsorption and
platelet adhesion, particularly when the material is used in a
medical device. When most foreign surfaces are exposed to
blood or other bodily fluids, proteins from the blood and/or
bodily fluids adsorb onto them almost immediately, depend-
ing on the material’s surface properties.

It also has become increasingly important to use a mate-
rial in the medical industry, food industry, and in certain
other industries that the composition(s), article of manufac-
ture and/or medical device contains substantially little to no
bisphenol A, the latter being typically associated with poly-
carbonates. A material with anti-protein binding properties,
including but not limited to reduced fibrinogen adsorption,
is of particular interest where living matter (human, animal,
organisms, enzymes, etc.) or previously living matter may
come into contact with the material, for example, the medi-
cal industry, health care industry, pharmaceutical industry,
bioprocessing industry, food industry, as well as other indus-
tries. Bioprocessing refers to treating or preparing a material
through a biological process and can generally refer to
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production of a commercially useful biological material,
chemical, food, drink and/or fuel by biological processes
such as microbial fermentation or degradation.

Therefore, there is a need in the art for compositions
having a combination of at least two of the described
properties that are useful in the manufacture of articles of
manufacture and/or devices useful in these industries.

SUMMARY OF THE INVENTION

This invention relates to polymer compositions compris-
ing: (1) at least one polymer selected from the groups
consisting of:
nylon, polyesters, copolyesters, polyethylene, polypropyl-
ene, polyamides; polystyrene, polystyrene copolymers, sty-
rene acrylonitrile copolymers, acrylonitrile butadiene sty-
rene copolymers, poly(methylmethacrylate), acrylic
copolymers, poly(ether-imides); polyphenylene oxides or
poly(phenylene oxide)/polystyrene blends, polystyrene res-
ins; polyphenylene sulfides; polyphenylene sulfide/sulfones;
poly(ester-carbonates); polycarbonates; polysulfones; poly-
sulfone ethers; and poly(ether-ketones); or mixtures of any
of the other foregoing polymers, and (2) at least one fluo-
roalkyl derivative.

In one embodiment, the invention relates to compositions
comprising at least one polyester comprising residues of at
least one glycol selected from the group consisting of
ethylene glycol, 1,4-cyclohexanedimethanol, and 2,2.4,4-
tetramethyl-1,3-cyclobutanediol, and at least one fluoroalkyl
derivative, and articles of manufacture or devices made
therefrom.

In one embodiment, the invention relates to compositions
comprising at least one polyester comprising residues of
terephthalic acid and/or dimethyl terephthalate and residues
of at least one glycol selected from the group consisting of
ethylene glycol, 1,4-cyclohexanedimethanol, and 2,2.4,4-
tetramethyl-1,3-cyclobutanediol, and at least one fluoroalkyl
derivative, and articles of manufacture or devices made
therefrom.

In one embodiment, the invention relates to compositions
comprising at least one polyester comprising an acid com-
ponent which comprises residues of terephthalic acid and
isophthalic acid and/or esters thereof such as dimethyl
terephthalate, and at glycol component comprising residues
of at least one glycol selected from the group consisting of
ethylene glycol residues, 1,4-cyclohexanedimethanol resi-
dues, and 2,2.4.,4-tetramethyl-1,3-cyclobutanediol, and at
least one fluoroalkyl derivative, and articles of manufacture
or devices made therefrom.

In one embodiment, the invention relates to compositions
comprising at least one polyester comprising terephthalic
acid residues, or an ester thereof, or mixtures thereof, and
1,4-cyclohexanedimethanol residues, and at least one fluo-
roalkyl derivative, and articles of manufacture or devices
made therefrom.

In one embodiment, the invention relates to compositions
comprising at least one polyester made from terephthalic
acid residues, or an ester thereof, or mixtures thereof, and
1,4-cyclohexanedimethanol residues and/or 2,2.4,4-tetram-
ethyl-1,3-cyclobutanediol residues, and at least one fluoro-
alkyl derivative, and articles of manufacture or devices made
therefrom.

In one embodiment, the invention relates to compositions
comprising at least one polyester made from terephthalic
acid residues, or an ester thereof, or mixtures thereof,
2,24 4-tetramethyl-1,3-cyclobutanediol residues, and 1,4-
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cyclohexanedimethanol residues, and at least one fluoro-
alkyl derivative, and articles of manufacture or devices made
therefrom.

In one embodiment, the invention relates to compositions
comprising at least one polyester made from terephthalic
acid residues, or an ester thereof, or mixtures thereof,
2,2.4 4-tetramethyl-1,3-cyclobutanediol residues, and ethyl-
ene glycol residues, and at least one fluoroalkyl derivative,
and articles of manufacture or devices made therefrom.

In one embodiment, the invention relates to compositions
comprising at least one polyester comprising terephthalic
acid residues, or an ester thereof, or mixtures thereof,
ethylene glycol residues, and 1,4-cyclohexanedimethanol
residues, and at least one fluoroalkyl derivative, and articles
of manufacture or devices made therefrom.

In some embodiments, the fluoroalkyl derivative(s) may
be added prior to and/or during and/or after the polymer-
ization of the polyester. In one embodiment, the fluoroalkyl
derivatives useful in all of polyester compositions of the
invention can be added to the base polymer through com-
pounding or blending using techniques known in the art
prior to the manufacturing of an article. In one embodiment,
the fluoroalkyl derivatives(s) is blended with the polymer
resulting in the final polymer composition of the invention
being a blend. The fluoroalkyl derivative(s) may be added in
step by step increments or simultaneously.

In any of the embodiments of the polyester compositions
of the invention, articles of manufacture including but not
limited to medical devices, for example, intravenous com-
ponents, made from the polyester compositions are contem-
plated as part of this invention.

In each embodiment, at least one fluoroalkyl derivative
can be used. In each embodiment, at least one fluoroalkyl
derivative can be PM-870 additive commercially available
from 3M, St. Paul, Minn.

In one aspect, the invention relates to a polyester com-
position comprising at least one fluoroalkyl derivative and at
least one polyester which comprises:

(a) a dicarboxylic acid component comprising:

1) 70 to 100 mole % of terephthalic acid residues;

i1) 0 to 30 mole % of aromatic dicarboxylic acid residues
having up to 20 carbon atoms; and

iii) 0 to 10 mole % of aliphatic dicarboxylic acid residues
having up to 16 carbon atoms; and

(b) a glycol component comprising:

1) 1 to 99 mole % of glycol residues selected from at least
one of 1,4-cyclohexanedimethanol residues, ethylene
glycol residues, and 2,2.4.4-tetramethyl-1,3-cyclobu-
tanediol residues;

wherein the total mole % of the dicarboxylic acid com-
ponent is 100 mole %, the total mole % of the glycol
component is 100 mole %; and

wherein the inherent viscosity of the polyester is from 0.1
to 1.2 dL/g as determined in 60/40 (wt/wt) phenol tetrachlo-
roethane at a concentration of 0.5 g/100 ml at 25° C.; and

wherein the polyester has a Tg of from 80 to 200° C.; and

at least one fluoroalkyl derivative.

In one aspect, the invention relates to a polyester com-
position comprising at least one fluoroalkyl derivative and at
least one polyester which comprises:

(a) a dicarboxylic acid component comprising:

1) 50 to 100 mole % of terephthalic acid residues;

ii) 0 to 50 mole % of aromatic dicarboxylic acid residues

having up to 20 carbon atoms; and

iii) 0 to 10 mole % of aliphatic dicarboxylic acid residues
having up to 16 carbon atoms; and
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(b) a glycol component comprising from 1 to 100 mole %
of 1,4-cyclohexanedimethanol residues,

wherein the total mole % of the dicarboxylic acid com-
ponent is 100 mole %, the total mole % of the glycol
component is 100 mole %; and

wherein the inherent viscosity of the polyester is from 0.1
to 1.2 dL/g as determined in 60/40 (wt/wt) phenol tetrachlo-
roethane at a concentration of 0.5 g/100 ml at 25° C.; and

wherein the polyester has a Tg of from 80 to 200° C.; and

at least one fluoroalkyl derivative.

In one aspect, the invention relates to a polyester com-
position comprising at least one fluoroalkyl derivative and at
least one polyester which comprises:

(a) a dicarboxylic acid component comprising:

1) 50 to 99 mole % of terephthalic acid residues;

ii) 1 to 50 mole % of isophthalic acid residues;

ii) 0 to 49 mole % of aromatic dicarboxylic acid residues

having up to 20 carbon atoms; and

iii) 0 to 10 mole % of aliphatic dicarboxylic acid residues

having up to 16 carbon atoms; and

(b) a glycol component comprising from 1 to 100 mole %
of 1,4-cyclohexanedimethanol residues,

wherein the total mole % of the dicarboxylic acid com-
ponent is 100 mole %, the total mole % of the glycol
component is 100 mole %; and

wherein the inherent viscosity of the polyester is from 0.1
to 1.2 dL/g as determined in 60/40 (wt/wt) phenol tetrachlo-
roethane at a concentration of 0.5 g/100 ml at 25° C.; and

wherein the polyester has a Tg of from 80 to 200° C.; and

at least one fluoroalkyl derivative.

In one aspect, the invention relates to a polyester com-
position comprising at least one fluoroalkyl derivative and at
least one polyester which comprises:

(a) a dicarboxylic acid component comprising:

i) 55 to 75 mole % of terephthalic acid residues;

i) 25 to 45 mole % of isophthalic acid residues;

ii) 0 to 49 mole % of aromatic dicarboxylic acid residues

having up to 20 carbon atoms; and

iii) 0 to 10 mole % of aliphatic dicarboxylic acid residues

having up to 16 carbon atoms; and

(b) a glycol component comprising from 80 to 100 mole
% of 1,4-cyclohexanedimethanol residues,

wherein the total mole % of the dicarboxylic acid com-
ponent is 100 mole %, the total mole % of the glycol
component is 100 mole %; and

wherein the inherent viscosity of the polyester is from 0.1
to 1.2 dL/g as determined in 60/40 (wt/wt) phenol tetrachlo-
roethane at a concentration of 0.5 g/100 ml at 25° C.; and

wherein the polyester has a Tg of from 80 to 200° C.; and
at least one fluoroalkyl derivative.

In one aspect, the invention relates to a polyester com-
position comprising at least one fluoroalkyl derivative and at
least one polyester which comprises:

(a) a dicarboxylic acid component comprising:

i) 70 to 100 mole % of terephthalic acid residues;

i) 0 to 30 mole % of aromatic dicarboxylic acid residues

having up to 20 carbon atoms; and

iii) 0 to 10 mole % of aliphatic dicarboxylic acid residues

having up to 16 carbon atoms; and

(b) a glycol component comprising from 1 to 99 mole %
of 1,4-cyclohexanedimethanol residues,

wherein the total mole % of the dicarboxylic acid com-
ponent is 100 mole %, the total mole % of the glycol
component is 100 mole %; and

wherein the inherent viscosity of the polyester is from 0.1
to 1.2 dL/g as determined in 60/40 (wt/wt) phenol tetrachlo-
roethane at a concentration of 0.5 g/100 ml at 25° C.; and
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wherein the polyester has a Tg of from 80 to 200° C.; and

at least one fluoroalkyl derivative.

In one aspect, the invention relates to a polyester com-
position comprising at least one fluoroalkyl derivative and at
least one polyester which comprises:

(a) a dicarboxylic acid component comprising:

1) 70 to 100 mole % of terephthalic acid residues;

i1) 0 to 30 mole % of aromatic dicarboxylic acid residues

having up to 20 carbon atoms; and

iii) 0 to 10 mole % of aliphatic dicarboxylic acid residues

having up to 16 carbon atoms; and

(b) a glycol component comprising:

1) 1 to 99 mole % of 2,2,4,4-tetramethyl-1,3-cyclobutane-

diol residues; and

ii) 1 to 99 mole % of 1,4-cyclohexanedimethanol resi-

dues,

wherein the total mole % of the dicarboxylic acid com-
ponent is 100 mole %, the total mole % of the glycol
component is 100 mole %; and

wherein the inherent viscosity of the polyester is from 0.1
to 1.2 dL/g as determined in 60/40 (wt/wt) phenol tetrachlo-
roethane at a concentration of 0.5 g/100 ml at 25° C.; and

wherein the polyester has a Tg of from 80 to 200° C.; and

at least one fluoroalkyl derivative.

In one aspect, the relates to a polyester composition
comprising at least one fluoroalkyl derivative and at least
one polyester which comprises:

(a) a dicarboxylic acid component comprising:

1) 70 to 100 mole % of terephthalic acid residues;

i1) 0 to 30 mole % of aromatic dicarboxylic acid residues

having up to 20 carbon atoms; and

iii) 0 to 10 mole % of aliphatic dicarboxylic acid residues

having up to 16 carbon atoms; and

(b) a glycol component comprising:

i) 10 to 99 mole % of 2,2,4,4-tetramethyl-1,3-cyclobu-

tanediol residues; and

ii) 1 to 90 mole % of 1,4-cyclohexanedimethanol resi-

dues,

wherein the total mole % of the dicarboxylic acid com-
ponent is 100 mole %, the total mole % of the glycol
component is 100 mole %; and

wherein the inherent viscosity of the polyester is from 0.1
to 1.2 dL/g as determined in 60/40 (wt/wt) phenol tetrachlo-
roethane at a concentration of 0.5 g/100 ml at 25° C.; and

wherein the polyester has a Tg of from 80 to 200° C.
comprising at least one fluoroalkyl derivative and at least
one polyester composition.

In one aspect, the invention relates to a polyester com-
position comprising at least one polyester and at least one
fluoroalkyl derivative, which polyester comprises:

(a) a dicarboxylic acid component comprising:

1) 70 to 100 mole % of terephthalic acid residues;

i1) 0 to 30 mole % of aromatic dicarboxylic acid residues

having up to 20 carbon atoms; and

iii) 0 to 10 mole % of aliphatic dicarboxylic acid residues

having up to 16 carbon atoms; and

(b) a glycol component comprising:

i) 10 to 30 mole % of 2,2,4,4-tetramethyl-1,3-cyclobu-

tanediol residues; and

i1) 70 to 90 mole % of 1.4-cyclohexanedimethanol resi-

dues,

wherein the total mole % of the dicarboxylic acid com-
ponent is 100 mole %, the total mole % of the glycol
component is 100 mole %; and
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wherein the inherent viscosity of the polyester is from
0.35 to 1.2 dL/g as determined in 60/40 (wt/wt) phenol
tetrachloroethane at a concentration of 0.5 g/100 ml at 25°
C.; and

wherein the polyester has a Tg of from 90 to 130° C.

In one aspect, the invention relates to a polyester com-
position comprising at least one fluoroalkyl derivative and at
least one polyester, which polyester comprises:

(a) a dicarboxylic acid component comprising:

i) 70 to 100 mole % of terephthalic acid residues;

i) 0 to 30 mole % of aromatic dicarboxylic acid residues

having up to 20 carbon atoms; and

iii) 0 to 10 mole % of aliphatic dicarboxylic acid residues

having up to 16 carbon atoms; and

(b) a glycol component comprising:

i) 15 to 30 mole % of 2,2.4 4-tetramethyl-1,3-cyclobu-

tanediol residues; and

ii) 70 to 85 mole % of 1,4-cyclohexanedimethanol resi-

dues,

wherein the total mole % of the dicarboxylic acid com-
ponent is 100 mole %, the total mole % of the glycol
component is 100 mole %; and

wherein the inherent viscosity of the polyester is from
0.35 to 0.75 dL/g as determined in 60/40 (wt/wt) phenol
tetrachloroethane at a concentration of 0.5 g/100 ml at 25°
C.; and

wherein the polyester has a Tg of from 80 to 130° C.

In one aspect, the invention relates to a polyester com-
position comprising at least one fluoroalkyl derivative and at
least one polyester which comprises:

(a) a dicarboxylic acid component comprising:

i) 70 to 100 mole % of terephthalic acid residues;

i) 0 to 30 mole % of aromatic dicarboxylic acid residues

having up to 20 carbon atoms; and

iii) 0 to 10 mole % of aliphatic dicarboxylic acid residues

having up to 16 carbon atoms; and

(b) a glycol component comprising:

i) 15 to 40 mole % of 2,2.4 4-tetramethyl-1,3-cyclobu-

tanediol residues; and

ii) 60 to 85 mole % of 1,4-cyclohexanedimethanol resi-

dues,

wherein the total mole % of the dicarboxylic acid com-
ponent is 100 mole %, the total mole % of the glycol
component is 100 mole %; and

wherein the inherent viscosity of the polyester is from
0.35 to 1.0 dL/g as determined in 60/40 (wt/wt) phenol
tetrachloroethane at a concentration of 0.5 g/100 ml at 25°
C.

In one aspect, the invention relates to a polyester com-
position comprising at least one fluoroalkyl derivative and at
least one polyester which comprises:

(a) a dicarboxylic acid component comprising:

i) 70 to 100 mole % of terephthalic acid residues;

i) 0 to 30 mole % of aromatic dicarboxylic acid residues

having up to 20 carbon atoms; and

iii) 0 to 10 mole % of aliphatic dicarboxylic acid residues

having up to 16 carbon atoms; and

(b) a glycol component comprising:

i) 30 to 40 mole % of 2,2.4.4-tetramethyl-1,3-cyclobu-

tanediol residues; and

ii) 60 to 70 mole % of 1,4-cyclohexanedimethanol resi-

dues,

wherein the total mole % of the dicarboxylic acid com-
ponent is 100 mole %, the total mole % of the glycol
component is 100 mole %; and
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wherein the inherent viscosity of the polyester is from 0.1
to 1.2 dL/g as determined in 60/40 (wt/wt) phenol tetrachlo-
roethane at a concentration of 0.5 g/100 ml at 25° C.

In one aspect, the invention relates to a polyester com-
position comprising at least one fluoroalkyl derivative and at
least one polyester which comprises:

(a) a dicarboxylic acid component comprising:

1) 70 to 100 mole % of terephthalic acid residues;

i1) 0 to 30 mole % of aromatic dicarboxylic acid residues

having up to 20 carbon atoms; and

iii) 0 to 10 mole % of aliphatic dicarboxylic acid residues

having up to 16 carbon atoms; and

(b) a glycol component comprising:

i) 1 to 100 mole % of ethylene glycol residues; and

wherein the total mole % of the dicarboxylic acid com-
ponent is 100 mole %, the total mole % of the glycol
component is 100 mole %; and

wherein the inherent viscosity of the polyester is from 0.1
to 1.2 dL/g as determined in 60/40 (wt/wt) phenol tetrachlo-
roethane at a concentration of 0.5 g/100 ml at 25° C.

The invention relates to a polyester composition compris-
ing at least one fluoroalkyl derivative and at least one
polyester which comprises:

(a) a dicarboxylic acid component comprising:

1) 70 to 100 mole % of terephthalic acid residues;

i1) 0 to 30 mole % of aromatic dicarboxylic acid residues

having up to 20 carbon atoms; and

iii) 0 to 10 mole % of aliphatic dicarboxylic acid residues

having up to 16 carbon atoms; and

(b) a glycol component comprising:

comprising:

1) 1 to 99 mole % of ethylene glycol residues; and

ii) 1 to 99 mole % of 2,2,4,4-tetramethyl-1,3-cyclobu-

tanediol residues, and

wherein the total mole % of the dicarboxylic acid com-
ponent is 100 mole %, the total mole % of the glycol
component is 100 mole %; and

wherein the inherent viscosity of the polyester is from 0.1
to 1.2 dL/g as determined in 60/40 (wt/wt) phenol tetrachlo-
roethane at a concentration of 0.5 g/100 ml at 25° C.

In one aspect, the invention relates to a polyester com-
position comprising at least one fluoroalkyl derivative and at
least one polyester which comprises:

(a) a dicarboxylic acid component comprising:

1) 70 to 100 mole % of terephthalic acid residues;

i1) 0 to 30 mole % of aromatic dicarboxylic acid residues

having up to 20 carbon atoms; and

iii) 0 to 10 mole % of aliphatic dicarboxylic acid residues

having up to 16 carbon atoms; and

(b) a glycol component comprising:

1) 1 to 99 mole % of ethylene glycol residues; and

ii) 1 to 99 mole % of 1,4-cyclohexanedimethanol resi-

dues,

wherein the total mole % of the dicarboxylic acid com-
ponent is 100 mole %, the total mole % of the glycol
component is 100 mole %; and

wherein the inherent viscosity of the polyester is from 0.1
to 1.2 dL/g as determined in 60/40 (wt/wt) phenol tetrachlo-
roethane at a concentration of 0.5 g/100 ml at 25° C.

In one aspect, the invention relates to a polyester com-
position comprising at least one fluoroalkyl derivative and at
least one polyester which comprises:

(a) a dicarboxylic acid component comprising:

1) 70 to 100 mole % of terephthalic acid residues;

i1) 0 to 30 mole % of aromatic dicarboxylic acid residues

having up to 20 carbon atoms; and
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iii) 0 to 10 mole % of aliphatic dicarboxylic acid residues

having up to 16 carbon atoms; and

(b) a glycol component comprising:

i) 10 to 99 mole % of ethylene glycol residues; and

ii) 1 to 90 mole % of 1,4-cyclohexanedimethanol resi-

dues,

wherein the total mole % of the dicarboxylic acid com-
ponent is 100 mole %, the total mole % of the glycol
component is 100 mole %; and

wherein the inherent viscosity of the polyester is from 0.1
to 1.2 dL/g as determined in 60/40 (wt/wt) phenol tetrachlo-
roethane at a concentration of 0.5 g/100 ml at 25° C.

The invention relates to a polyester composition compris-
ing at least one fluoroalkyl derivative and at least one
polyester which comprises:

(a) a dicarboxylic acid component comprising:

i) 70 to 100 mole % of terephthalic acid residues;

i) 0 to 30 mole % of aromatic dicarboxylic acid residues

having up to 20 carbon atoms; and

iii) 0 to 10 mole % of aliphatic dicarboxylic acid residues

having up to 16 carbon atoms; and

(b) a glycol component comprising:

i) 25 to 45 mole % of 1,4-cyclohexanedimethanol resi-

dues; and

ii) 55 to 75 mole % of ethylene glycol residues,

wherein the total mole % of the dicarboxylic acid com-
ponent is 100 mole %, the total mole % of the glycol
component is 100 mole %; and

wherein the inherent viscosity of the polyester is from 0.1
to 1.2 dL/g as determined in 60/40 (wt/wt) phenol tetrachlo-
roethane at a concentration of 0.5 g/100 ml at 25° C.

In one aspect, the invention relates to a polyester com-
position comprising at least one fluoroalkyl derivative and at
least one polyester which comprises:

(a) a dicarboxylic acid component comprising:

i) 70 to 100 mole % of terephthalic acid residues;

i) 0 to 30 mole % of aromatic dicarboxylic acid residues

having up to 20 carbon atoms; and

iii) 0 to 10 mole % of aliphatic dicarboxylic acid residues

having up to 16 carbon atoms; and

(b) a glycol component comprising:

i) 50 to 75 mole % of 1,4-cyclohexanedimethanol resi-

dues; and

i) 25 to 50 mole % of ethylene glycol residues,

wherein the total mole % of the dicarboxylic acid com-
ponent is 100 mole %, the total mole % of the glycol
component is 100 mole %; and

wherein the inherent viscosity of the polyester is from 0.1
to 1.2 dL/g as determined in 60/40 (wt/wt) phenol tetrachlo-
roethane at a concentration of 0.5 g/100 ml at 25° C. In this
embodiment, the polyester composition can adsorb from 5%
to 20% less fibrinogen compared to the polyester alone (i.e.,
without the fluoroalkyl additive) according to the fibrinogen
ELISA protocol described herein.

In one aspect, the polyesters useful in the invention
contain less than 15 mole % ethylene glycol residues, such
as, for example, 0.01 to less than 15 mole % ethylene glycol
residues.

In one aspect, the polyesters useful in the invention can
contain no ethylene glycol residues.

In one aspect, the polyesters useful in the invention
contain no branching agent, or alternatively, at least one
branching agent is added either prior to or during polymer-
ization of the polyester.

In one aspect, the polyesters useful in the invention
contain at least one branching agent without regard to the
method or sequence in which it is added.
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In one aspect of the invention, the mole % of cis-2,2.4,
4-tetramethyl-1,3-cyclobutanediol residues useful in certain
polyesters useful in the invention is greater than 50 mole %
or greater than 55 mole % of cis-2,2.4,4-tetramethyl-1,3-
cyclobutanediol residues or greater than 70 mole % of
cis-2,2,4,4-tetramethyl-1,3-cyclobutanediol residues;
wherein the total mole percentage of cis-2,2,4,4-tetramethyl-
1,3-cyclobutanediol residues and trans-2,2.4.4-tetramethyl-
1,3-cyclobutanediol residues is equal to a total of 100 mole
%.

In one aspect of the invention, the mole % of the isomers
of 2,2,4,4-tetramethyl-1,3-cyclobutanediol residues useful
in certain polyesters useful in the invention is from 30 to 70
mole % of cis-2,2,4,4-tetramethyl-1,3-cyclobutanediol resi-
dues or from 30 to 70 mole % of trans-2,2.4,4-tetramethyl-
1,3-cyclobutanediol residues, or from 40 to 60 mole % of
cis-2,2,4,4-tetramethyl-1,3-cyclobutanediol  residues or
from 40 to 60 mole % of trans-2,2.4 4-tetramethyl-1,3-
cyclobutanediol residues, wherein the total mole percentage
of cis-2,2,4,4-tetramethyl-1,3-cyclobutanediol residues and
trans-2,2.4 4-tetramethyl-1,3-cyclobutanediol residues is
equal to a total of 100 mole %.

In one embodiment, the article of manufacture of the
invention can be any device known in the art in which one
or more of the physical characteristics are useful including
but not limited to medical devices, containers, bottles, trays,
film or sheet, etc.

Specific potential articles of manufacture and/or packag-
ing can include, for example, medical packaging and/or
articles, pharmaceutical packaging and/or articles, other
health care packaging and/or articles, packaging and/or
articles for bioprocessing, food packaging and/or articles, or
devices made therefrom, for example, medical devices such
as thermoformed trays, sterile or non-sterile packaging,
steam sterilization bags or pouches, blood bags, tubing,
catheters, glucose sensor strips.

The medical devices can include but are not limited to
components for infusion and intravenous systems, extracor-
poreal oxygenators, renal dialyzers catheters, and heart
assist devices

In one embodiment, the medical device can be an intra-
venous device or component. In one embodiment, the intra-
venous device or component can be a stopcock. In one
embodiment, a stopcock can be an externally operated valve
regulating the flow of a liquid or gas through a pipe or tube.
In one embodiment, a stopcock can regulate the flow of
intravenous fluids into a human being.

In one embodiment, two-port, three-port and four-port
stopcocks are contemplated.

In one embodiment, the compositions of the invention
and/or the articles or devices made therefrom, have a com-
bination of any two or more of the following properties:
good optical clarity, good toughness, good heat resistance,
good lubricity (the capacity to reduce friction and/or prop-
erties of a lubricant) such as having a low coefficient of
friction (COF), good anti-protein binding properties,
reduced fibrinogen adsorption, hydrolytic stability, and good
chemical resistance.

In one embodiment, the compositions of the invention
and/or the articles or devices made therefrom, have a com-
bination of any two or more of the following properties:
good optical clarity, good anti-protein binding properties
such as reduced fibrinogen adsorption, and good lubricity
(the capacity to reduce friction and/or properties of a lubri-
cant) such as having a low coefficient of friction (COF).

In one embodiment, the compositions of the invention
and/or the articles or devices made therefrom, have a com-
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bination of any two or more of the following properties:
good optical clarity, improved chemical resistance, and good
lubricity, for example, a low coefficient of friction.

In one embodiment, the compositions of the invention
and/or the articles or devices made therefrom, have a com-
bination of good anti-protein binding properties such as
reduced fibrinogen adsorption and good lubricity, for
example, a low coeflicient of friction.

In one embodiment, the compositions of the invention
and/or the articles or devices made therefrom, have a com-
bination of good optical clarity and good anti-protein bind-
ing properties such as reduced fibrinogen adsorption.

In one embodiment, the compositions of the invention
and/or the articles or devices made therefrom are optically
clear and have good chemical resistance.

In another embodiment, the fluoroalkyl derivative(s)
serves to lower the coefficient of friction for the polyester, in
some cases, substantially lower.

In another embodiment, the compositions of the invention
and/or the articles or devices made therefrom can have
anti-protein binding properties. Anti-protein binding prop-
erties are defined herein as stopping, preventing, or reducing
the frequency and/or extent of protein binding.

In one embodiment, the compositions of the invention
and/or the articles or devices made therefrom can have good
lubricity.

In one embodiment, the compositions of the invention
and/or the articles or devices made therefrom can have a low
coeflicient of friction and good anti-protein binding proper-
ties such as reduced fibrinogen adsorption.

In one embodiment, the compositions of the invention
and/or the articles or devices made therefrom can have at
least two of the following properties: optical clarity, chemi-
cally resistant, good anti-protein binding properties such as
reduced fibrinogen adsorption, and a low coefficient of
friction.

In one embodiment, the polyester compositions according
to the invention can adsorb at least 5% less fibrinogen
compared to the polyester alone (i.e., without the fluoroalkyl
additive) according to the fibrinogen ELISA protocol
described herein.

In one embodiment, the polyester compositions according
to the invention can adsorb from 5% to 50% less fibrinogen
compared to the polyester alone (i.e., without the fluoroalkyl
additive) according to the fibrinogen ELISA protocol
described herein.

In one embodiment, the polyester compositions according
to the invention can adsorb from 5% to 45% less fibrinogen
compared to the polyester alone (i.e., without the fluoroalkyl
additive) according to the fibrinogen ELISA protocol
described herein.

In one embodiment, the polyester compositions according
to the invention can adsorb from 5% to 40% less fibrinogen
compared to the polyester alone (i.e., without the fluoroalkyl
additive) according to the fibrinogen ELISA protocol
described herein.

In one embodiment, the polyester compositions according
to the invention can adsorb from 10% to 40% less fibrinogen
compared to the polyester alone (i.e., without the fluoroalkyl
additive) according to the fibrinogen ELISA protocol
described herein.

In one embodiment, the polyester compositions according
to the invention can adsorb from 15% to 45% less fibrinogen
compared to the polyester alone (i.e., without the fluoroalkyl
additive) according to the fibrinogen ELISA protocol
described herein.
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In one embodiment, certain polyester compositions
according to the invention can adsorb from 5% to 20% less
fibrinogen compared to the polyester alone (i.e., without the
fluoroalkyl additive) according to the fibrinogen ELISA
protocol described herein.

The definition of coefficient of friction (COF) is well
known in the art and is as follows:

_k
H=E

In certain embodiments, the compositions according to
the invention have a coefficient of friction (COF) of less than
0.50 as measured with a Bruker™ tribometer using a 1"x1"x
0.125" plaque on a 4"x4"x0.125" plaque under a 3 N normal
load at 1.2 mny/second.

In certain embodiments, the compositions according to
the invention have a coefficient of friction (COF) of 0.10 to
0.50 as measured with a Bruker™ tribometer using a 1"x1"x
0.125" plaque on a 4"x4"x0.125" plaque under a 3 N normal
load at 1.2 mny/second.

In certain embodiments, the compositions according to
the invention have a coefficient of friction (COF) of 0.15 to
0.50 as measured with a Bruker™ tribometer using a 1"x1"x
0.125" plaque on a 4"x4"x0.125" plaque under a 3 N normal
load at 1.2 mny/second.

In certain embodiments, the compositions according to
the invention have a coefficient of friction (COF) of 0.15 to
0.40 as measured with a Bruker™ tribometer using a 1"x1"x
0.125" plaque on a 4"x4"x0.125" plaque under a 3 N normal
load at 1.2 mny/second.

In certain embodiments, the compositions according to
the invention have a coefficient of friction (COF) of 0.15 to
0.35 as measured with a Bruker™ tribometer using a 1"x1"x
0.125" plaque on a 4"x4"x0.125" plaque under a 3 N normal
load at 1.2 mny/second.

In one embodiment, the polyester compositions according
to the invention can adsorb at least 5% less fibrinogen
compared to the polyester alone (i.e., without the fluoroalkyl
additive) according to the fibrinogen ELISA protocol
described herein and a coefficient of friction (COF) of less
than 0.50 as measured with a Bruker™ tribometer using a
1"x1"x0.125" plaque on a 4"x4"x0.125" plaque under a 3 N
normal load at 1.2 mm/second.

BRIEF DESCRIPTION OF THE DRAWING

The FIGURE is a photograph of the test fixture used in the
examples for fibrinogen ELISA (enzyme-linked immunosor-
bent assay).

DETAILED DESCRIPTION OF THE
INVENTION

The invention generally relates to polymer compositions
comprising at least one polymer selected from the groups
consisting of:
nylon, polyesters, copolyesters, polyethylene, polypropyl-
ene, polyamides such as ZYTEL® from DuPont; polysty-
rene, polystyrene copolymers, styrene acrylonitrile copoly-
mers, acrylonitrile butadiene styrene copolymers, poly
(methylmethacrylate), acrylic copolymers, poly(ether-
imides) such as ULTEM® (a poly(ether-imide) from
General Electric); polyphenylene oxides such as poly(2,6-
dimethylphenylene oxide) or poly(phenylene oxide)/poly-
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styrene blends such as NORYL 1000® (a blend of poly(2,
6-dimethylphenylene oxide) and polystyrene resins from
General Electric); polyphenylene sulfides; polyphenylene
sulfidesulfones; poly(ester-carbonates); polycarbonates, for
example, LEXAN® (a polycarbonate from General Elec-
tric); polysulfones; polysulfone ethers; and poly(ether-ke-
tones) of aromatic dihydroxy compounds; or mixtures of any
of the other foregoing polymers, and at least one fluoroalkyl
derivative.

In one embodiment, the invention relates to compositions
comprising at least one polyester comprising residues of at
least one glycol selected from the group consisting of
ethylene glycol, 1,4-cyclohexanedimethanol, and 2,2.4,4-
tetramethyl-1,3-cyclobutanediol, and at least one fluoroalkyl
derivative, and articles of manufacture or devices made
therefrom.

In one embodiment, the invention relates to compositions
comprising at least one polyester comprising residues of
terephthalic acid and/or dimethyl terephthalate and residues
of at least one glycol selected from the group consisting of
ethylene glycol, 1,4-cyclohexanedimethanol, and 2,2.4,4-
tetramethyl-1,3-cyclobutanediol, and at least one fluoroalkyl
derivative, and articles of manufacture or devices made
therefrom.

In one embodiment, the invention relates to compositions
comprising at least one polyester comprising an acid com-
ponent which comprises residues of terephthalic acid and
isophthalic acid and/or esters thereof such as dimethyl
terephthalate, and at glycol component comprising residues
of at least one glycol selected from the group consisting of
ethylene glycol residues, 1,4-cyclohexanedimethanol resi-
dues, and 2,2.4.,4-tetramethyl-1,3-cyclobutanediol, and at
least one fluoroalkyl derivative, and articles of manufacture
or devices made therefrom.

In one embodiment, the invention relates to compositions
comprising at least one polyester comprising terephthalic
acid residues, or an ester thereof, or mixtures thereof, and
1,4-cyclohexanedimethanol residues, and at least one fluo-
roalkyl derivative, and articles of manufacture or devices
made therefrom.

In one embodiment, the invention relates to compositions
comprising at least one polyester made from terephthalic
acid residues, or an ester thereof, or mixtures thereof, and
1,4-cyclohexanedimethanol residues and/or 2,2.4,4-tetram-
ethyl-1,3-cyclobutanediol residues, and at least one fluoro-
alkyl derivative, and articles of manufacture or devices made
therefrom.

In one embodiment, the invention rela